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I IRTROIOCTIOR

It is degireble toc place laboratory instruments in atatic shormge
s0 that they may bhe put into opersmiicn with oniy normal servieing. Such
instruments may ha subject to many forms of deterdoration. There my be deteri-
oratlion of metal parts dne to chamical and electrolytic corroslca and the sffacts
of molgture, sxeegalve dryness, snd mieroorganiem, f.e., mildew on crgenic parts.
Ref. 1, 2, F.

To praserve such instroments without disassembly or trounblesome
surface coatings, raquirssg methods that will remove the major cazass of dsteri-
oration - that ia, exsespive midity, by redusisng and meinteining the ralstive
mmnidity of tha air gurrovnding tha item st 30 per ceant or leze. It ia alae
necassary to sliminste or ssparste hygzroecopic maberiale from the item asince
they will cauase corrosion, by surface edsorption and condensation, even though
a dry atmeaphers iIs maintained. Ref. 3.

*he methods end materlals nsad mist not only be afficlent and
economicsl but alse requirs & minimum of malntenance.

Protestlon apgeinet physical damagze and tempersturs sxtremas is
dependent upon the zterage gite and 1a not considersed iz this report.

II.  CONCLUSIONS

Aithough central storage 15 5 Tegsible zolution to the problem,
1% wag dropped from consideration at thle time becanse complets information
¢n techanispl debumidifisrs vas unobfalnabls. Individua) packaging ig an
iparpansive and efficlient method of pressrvation, The recommandsd treatmesnt

for three clesses of squipment 3 ovillned as follows:
Aa Poriable

Btorpge items may be pleeced inie a heat-sezlable pouch fabricated
frem a £flexible, laminated barries meteriapl containing ths proper window,
nidity indicator, snd quantity of desiccant.

Small items may be placed in a glass or netal contalner a2 a
mbeitute for the pouch.

2. Mevsable

Itents may be placed upon s metal tray and eaneloesd with a zpray
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tarrier (including an asphaltic outer film); muitable windowa, rTelative
bhumidity indicators, and desiccant added.

& prefzbricated shoet metal barrier mey be used in place of the
epray matarial,

Q. Pixad

{Particular care must be gziven t¢ the surface to which the storsge
ites i3 sacured.)

ltenn contalned in resonsbly solld netel housings or czSed Doy
be preserved by piacing an adequate deslecant and a relative humidity indicater
ineide and sesling the opsnings with molzture~vapoer reslstant tape.

Items msy Le enclosed with a barrier compeasd o spray materials

(plus an outer asphaltic film); suitable windows, relative hamidity indicators,
gnd deslccant sdded.

I1I. IEVESTIGATIONS

At the outset of the investlgatiom, the original intent was to

conduct a serles of molsture-vaper permeability tests upon various packeging
matarials, Following this courae, the firat par bion was devoted %o the

fabricating and testlng of sample packnges. Due to the leck of expensive
teating equipment {Bef. 3, 7, 5! the testing procednre invelved placing a
known weight of deslccant in sealed vingl and polyethylene envelepes, (Ho
cthar material was avallabdls st the time,) These packegzes were then placed in
gr air-senditloned reom {mslintalned at B5°F, and 50 mr cent relative bumidity)
and weighad every 24 hours for 2 period of 168 hours. The reeultz showed that
the molsture-vepor transmlpsion rates wers: vinyl {eight nils thick} 0.25 grame
per 100 square inches per 24§ hours; polyethylene (five mile thick) 0.10 grame
par 100 aqusre inches r 24 hours,

Toia fest method did not reproduce the extreme conditions that

. plght be encountered. Algo, since it consumed mors time thsn was juatlfiable,
end wee linited to meteriala sveilable, it was declded to abandon the original
plan 1n favor of a 1librery resesrch wrogran.
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AL Types ¢f Inatimenta

The types of Ingiruments %o be stored mey be divided into thres
clazzeai portable = that 1s easlly handled] movable — that 1s moved with
difficultys aend fixed or permanent insztallatione. The lsiter two classes
are ingtruments deemed inadviasble to move from thelr norms? locationa due to
bulk or fragllity of the ltem or permenence of installation,

p: Stendsard Mathods of Fresarveticn

Two standard methods of 1 raervatlon were consldersd, centrzl and
individnei, The sffectivenses of these methods depends upon the followlng
faetoral Eef, 3, 20, 21,

1. Volume of enclosed space.

2, Surfgee prean of the barrier,

E. Moj gtura-vapor traonsmisslon ratie of the barrier.

. Quantity of dehydrating sgent included (or the efficisney

of the delmmidifyins machinery).

p Centrel Precervation Method

The central preservation method requires & reasonably molsture-
vapor proof etorsge room, a mechanical dedmeidifier of smfficlent capaclty te
maintain the proper homidity, end dust profection for the indlviduel items. The
room, to be moistuTre-vapor proos, should be lined with metzl or have the surfaces
treated with a molsturs-vapor proof compound, One tym of pechanicel delonidifigr
in genarzi use at this time utilizes either an sdeorbent or an absorbent as &
dehunidifying agent. Ref, %, 10 These uniis are complex mechsnisma reguiring
regenarative cyclea for reactivatlon., Another type of debumldifier operates cn
the refrigerstion prineipls, gnd ones model wiil be avallpble locslly 1n the nsar
fufure, Ref, 12, 13 Altheugh this machine 18 not deelgned for our specific
parposae, 3t ia concelveble that it might be a satisfsetory and inexpeneive
sslution, Accurste informatlon on elther type of mecheriesi delumldifler 3o
vnehtainable at thiz time, The advantages of thie method for storing little-usad
equipment ere evident.
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2. indlvidusl Faclkaze Method

The individoal packegs method conaimbta of placing the
ingtroment in a suitabla moisture-vaper procf, seplable container along with
mafficzlent desliceant to redoce the hnmidity te a safe laval, a relstiive-
mmidity infieator for inspaction purposes, and the separation or sliminatian,
whemever poagitle, of any hyzroseoplc meteriala from %he {ftem. Ref, 1 This
mathod 1e espacially edaptable to situatlons where 1t 1s desirable or nacessary
to store the lpatrumenis in the locatlon whers it is to be used.

b

. Cleaning and Pregervablve Qila

Glaaning and praservalive oile vary greably with tha
type of instrument to be stored, thsrefore, no universal sat of rules may ba
glven. Lartaln generel factore which zovern the proper cleaning of items before
packaglng sred

1. (Oleaning material which nay attack the part
ghemically or leave injurious residuesa should not
be uaed,

2s (Qertala complex assezblies should not be cleaned
in the p=sexmbled siate. -

3. Organic conteminates such as oll or grease shopld .
e Temoved by elther solvent or alkalins cleaning,

L, (Gontanination of highly finlshed zurfaces by
perspiration should be removed by organie solvents
followed by & methanol beth,

Datailed inatmetions for most types o npaterials are
sat forth in Befersnce 21,

b. MoistureVapor Proof Barriers

A conplate guide to moilpture~vapor transnisslen rates
for warious thicitnedpes of meterials i¢ not available, poseibly due to the fact
thet 1t i aot generally required and that tentative systeme for tesiing have
only baen set up in recent years. The American Soctaty for Tesiing Haterizls
han set teniative eystems for teptinz permegbility (Bef, 7. 8) and the Armed
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Torees have adopted simiisry methods for determining material espesifisations,
BaZ. 18 The trsnemission rates for flexible harrier matarials vary with
mamufagturing efficieney snd techniques, No true evaluation ean be mades with-
ocut extenalve porformance teats. BRef. 2

Hoigfure-Taper prood barrlers that are applicables to
the problan pey be divided inte two general classificatlona: prefabrleated
{flexitle and 80lid) and spray; the use dapsndlng upon the size aand shape
characteristics of the lnstrument to be preservad, (In a few instances, the
ingtwuiment cges iteslf might gorvs 83 a sultabls barrier.)

{1} Tlexible Filme &nd Sheeis

Erofabricated flexible barriers of sheet, fiim,
or laminated materiale are citeinsble commercially im flat-boitemed bage or
envelops-shaped pouchss with sealed-in tTansparent windows Ior observatlon of
relative Mumidity indifeators. Eef. 3 The pouch size may aaslly be caleulated
for cbjeets by the formulse: Ref. 16

¥Width ¢ length # clearance gllowance = width (ineids dimension}), {1)
Width + helzht ¢ sepling sllowanee = dopth (inside dimenalon). {2)

Exanplad

The dimenslons of sn instruwent are 5 inches wide by 20 inches long by
10 inches hizh: asal to ba acro=s the lop.

and 5 dnches + 20 inches + ¥ inches = 29 inches (1;
5 inches & 10 inches + £ inchen = 21 inches (2

Thus, the pouch gize would be 29 inches by 21 inches inaide dimensions.
In this csee %he Eeal is on fthe 29 inch side.
(2} Pilaxible laminztes
Since no single materiel exists that wonld satisfy

all conditicne dagired of s flexibie barrier, laminations of various materiale ave
mamfoctored nsing specific matericls to satlsfy certsin esonditions,

THELASESEIFIRED
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The nost efficisnt of the laminates are thogsa baged
on alumiaum foll as the meoisture-vaper harrler which have a negliglhle transmission
rate, BGines the folls are subject to pinheling and breakage dus to ereasing and
folding, the materials must be considered on the baals of the phyeleal characteristio:
of the baeking, laminating, and heat—sesling meterials. Ref, 16

(3) Solid Barriers

Solid barrlers are composed of glass or sheet
metal. Although gless containers are obviously limited in size, aheoet matsgl ie
eanily fabricated to accomodate enlimited slzes and shapea. Ixtreme eauticn musé
be observed, when fabricating metel contalnars, to insure perfactly ailr-tight
peams. 4 simple solution te pinheles in sollered joints is to treat the seldared

area with an esphaltie componnd,

An easily constructed mefal barrier consiete of
8 bass piate and s eovar whieh conforms ag nearly sa practical te the phyaieal
dmensiions of the etorage item. The instrument 18 placed upon the base and the
cover fitted over it and sealed {0 the base, An economlcsl and convenlany sagl
may be obteinsed by f11ling the jeint with & melied wax compeasd of aqual parts
of erude beeswax and wood or gum resin. Ref. 7 A good asphaltic compound may
alac be nsed for this purpose, Thase containers are expensive to fabricate but
afford the best poasidle protaection, (Table I.)

(Y¥)  Spray Barriers

The most ¢ommon type of aprey barrier consiats
of & vingl-plestic coating aprayed directly on the item ¢r on a suitable suppori-
ing material, Singe these spray materizla are vinyle or similar plastice and
ars epplied aa a apray, they are not satisfactory molstere-vapor harriers in
thempelves, but are uwseful ns an snvelcpe te support asphalile compounds which
have low melature—vapor transmission rates, Ref. 9 These epray barrisrs have
definite mdvantages i1 as mich as they conform to the exact physical character=
istieca of the stored item; tlws, reduclng the cotle content and surface area of
the container. 'Thip raduction 1a sspecielly sdventageous in the case of bulky
irregnlarly shaped iteme, These cosbings &¢ not adhera %o the surface of the
atorpge 1tem and pre ensily stripped off when the Itam iz to be used.

Suffielent ventilation ahenld Le euppliad to
remove any health and safety hazards presented by the solvents in these materiels,
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{5} Paper Imprognates or Coatinga

Theze materielm; such ag waxeld papers, glassine,
etc., are conaidersd commerclally ss8 meisature-vaper proof barriers, but thelr
transmisnlon ratee are so high that they cannct be coneldsred for this particalar
problam, Ref. &

S Deglccanbts and Indicabors

Degiceants are used in the individeal package method
to reduce and maintaln the relative humidity at n safe level {Thirty par cent or
balow}, by adserphtion or absorption. When thege deslceants bacoms so gaturated
with water that they are nc longer useful, they may be reactivated by drying in
an oven. (Tim and tempersture depsndsnt upon degree of saturation,characteristles,
and quantity of desiccant.)

Belative mumidity indicators are wsed purely for inspect—
lon purpoaes, They ere composed of treated demicesnt whieh changes color and
indiestes weter content of the deziccant and the relative humldity of the air

contained in the package., BRaf. 24

Anong the desiccants and Indicstors commercialliy
arallable, the twe mogt commonly used for this purpose are slllce gol and Dueal
Drierite {anhydrous caleium sulfate). They way be obtalned in varicus grades
and meghea,

The genersl factora governing the choice and quantisy
of degic¢cant required are’

1. Initisgl moisiure content of the packoge.

g. BHelegtive homidity of alr contatned.
b, Bature of materisls enclosed,

#a Moisture penetration of the packsge.

8, Moisture-vapor transmissicn rate.
be Anticipeted storage coenditicns.

Ta Relative humidity required in m ckage.

Y,  Water capacity of the deasleccant at the required
humldity.

THCLASSI®?IRD
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The relation of these factoras to the quantity of
degiceant Tequired ig abown in the fellowlng sanple calculationd

Exanple!

1. Gontsiner elzet 12 inches YWy 12 inches by 12 inches.

2. Atooapheric conditions at tlme of peckaging: 100°F. at 95 per cent R.H.
ﬂi R.H. quuirﬂd; o0 par cent.

- Antleipated storage timed 1 year.

5.,  Antieipatsd temperature Tange: 100°F, to 40°F,

6, Ho hyzromcopic materia:r {dumnage) enclosed.

Moigture contant «f alr =t 100°F., 95 per cent R.H. 18.9995 grains
Noisture content of alr at LOSF., 20 per cent R.H. 0.5722 grains

Moisture to be removed 12,4183 grains

or 0.0026 pounds
Molsture-vapor transmisaion rate of barrler for 100 square Iinches par 24
houre at 100°P., 95 per cent R.H, Q.05 grams
Surface aree of barrier BE4 equare inche
Anticipated storage time 365 days

Amcont of water peneiraticn of the barrier:squalsi

0.05 x B.b6l x 365 = 157,68 grams water per year
or  2433,38 greine water per yesr
or 03469 pounde wgier per year,

Bilizsg Gel
Equilibrive water content st UOYF., 20 per cent R.KH. 15 per cent
Rogldunl water content __6 per cont
Per cont effective capeciiy 9 per cent
Solid Barrier - Weter present = pounda of desiccant required,

Effective capacity

5_1.9,.,525__1‘3& = 0.029 pounds,
0.09

CDECLAEBSIFIED
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Flexible Barrier - Jater present pius wster pemstration . pounds of

Bffectiva copacity deslicesnt
Tequired,
0,0026 pounde & 0.3469 pounds . 3 ug pounda,
0.09
Drierite, Ducsl) droug Caleion Sulfate
Total shaorption capacity 26,5 per ceat
Residual wator (due to handiing: ete.) 2.0 per cent
Per cont affective capacity 24.5 per cent
Bolid Barrier - ¥ater present » pounds of desiccant requized

Bffeactive capacity

0,0026 pounds - 0,01 pownds.

0.245
Flexible Borrisr - Watar present plus water penetrstion _ ponnds of desle-
Bffactlve capacity cant mamired,
0.0026 pounds # 0,36 33 & 1.4 pounds,
0,245

The above celeculstions were based upon data furnlshed by the Davrideon
Chemioal Gompany and the W, A. Hammond Drierites Sommny. The results indicsts the
Ducal Drierite ls the better desiccent for statlc storage problecs,

The followlng are two formlas specifisd by tha Armed Forcas for
ealrelating the amount of "S8ilica Gel (Grade A} necessary for 18 month ntur&y
periods under moderately sevaers conditiona. Ref. 21

Flexible contginers {lass than 0,05 gr./100 sq.in./2Y% hr. water vapor permsabtlity) i
L

Pounds of degiccant 3 A 4+ D
1 2

vhera

A = areg In squars feet of molature barrier.
D m pounds of dunnagze (hyzroscopic material) mnoclosed in the mmckage.

UNGCLASSIXIED
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$5011d containers {volume greater then 100 cmbie inchea):
¥ & I

Poundg of Desl A W S A
eslocan . =

whars
T = volume of econtainer in auble inaches.

D = pounds of dnnnage (hygrosectpic material) enclosed in the contalnesr,

4, Sealing

Two mathods of sealling flexidls barriers congilat of
tapes and heat-seals, Tapes mre unsgtisfactory dre to thelr higher moisture
transmiasion rate. EHeat-sealing ip the actual fusing of the barrier material
te mke & posliive seal. It is the preferred methed and Is wsed exclusively
Yy the Armed Porces. Z2Ref, 3

Good heat sepls depend vpon three basle factors.
They Era, in relstive order of importancet temperature, time, and mressurs,
Hef.

The temperature facter is the meat lmportant because
the uniting surfaces must be brought 4o & temperstvre at which they wlll becomms
adherant .,

The tipe ghoudd be the minlmm amount required io fusa
the mberiale

The pressure applled to the seal should be aufficlent
to insure gn even, smooth Jolnt without disicrtlcn. *

Thermostatically controiled bench and hand=-typs sealers

gre evallable commerceigily. The aepling mressure on these unite 12 epplied by a
clemping, rolling, or sliding action, 'The penufacturer of the berrier materialz

nsad, however, will normslly specify the proper heat-sssler for their product,

-] Foper Wrpppers and Wedding

When using peper for dust protectlon o wadding, cere
most be tekea thet only noncorrosive peper comes 1ln conmtact with meisl surfscee
mnd that the peper ueed is dry, A lerge number of these papers is avellsble.
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Sines paper ig the meat widely used meddum for storage and ahipping purposss,
1t would be imprecticsl to includs s11 types in this report. Ref, 25

z. Bquipment

Phe equipment needed for packeging itema for etorage
depends largely upoen the materials that are ueed, Bhears, Enives; stc., wonld
naturally be common to ell, Additicnal special equipment suck as ayway guns,
heat sealers, d4ip tanks, etc.; aTe normally specified by the supplier.

B Selactlon of Barrier Meterialwe

The pelection of & barrier deyends mainly wpon the
aelsture=vapor transmissiom rete, eealabllity, atrenzth, aging qualliles,
inflpematdl1ity, and chemlcal imerinass,

Tabla I is a genersl sunmsry of barrier materliale lied-
ing their various propertiss from = packsging ¥iewpoint. Ref, &

BIBLIOGRAFHY

BOCKS

1, Cerrealon Handbook - Thlig,
2. Handbeok of Flastioas — Sioonds, Weith, aznd Bizalow.
3. EHandbook of Freservation, Fackaging, and Packing of Haval
Aoronputical Material (Eavasr 00-85-A502),
4, Heating and Ventilating Guids (1949)
2. Modarn Plasties ¥neyelopedia.
+ Modern Packaging Encyelopedia.

JULLET IS

7. ASTH - D - 697 «» L2T1, Tost for Water Vapor Fermesbility,
8. ASTM » D ~ 830 - Y5T, Tast for ¥ater Vapor Fermeability.

S



UNGLASSIFIED Coxy.
MIM-34

FHETODICALS

9. Protective Packing for Shipment and Storage - J. T, Folay,
Corrosion and Mpterial Frotection {September, Oetober, 1947).

10, IDshmmidification Frotects Moteriais fem Deterloration -
George C. Wells, Hesting, Fiping, and Air Conditioning

(Aogust, 19L3).

FERSURAL INTERVIEWE

11, Mr., W. D. Long, In Cherge, Fackage Test Leboratory, Wright

Mald,
12, Mr. M, P, Bard, Director of Naticnal Account Seiea, Alrtenp

Iivision, Chrreler Corporstilon.

13, IEngineering Depertment, Airtemp Hvision, Chrysler Corporatiom,

4. Mr, £, 1. White, ¥Mejor Desler IMviaiom, Frieldslre Divisicn,
Gansral Motore forporeblon.

15, Mr. B. C. Oibson, Bogineerinz Department, Frigldaire Divisiocn,
General Motors Corporation.

16. Mr. E. M. Reutlingsr snd Associptes, Hulmen Building, Dayton, Ohio.

17. Mr. Chris Eichney, The Cincinnati Cordsge and Papsr Commny,
Dsyten, Ohio

SFECIF ICATIONS

18, Army-Nevy Asronautiesl, AN=P-ZU-Barriar: {laxibie chest,
moisture proof.

19, Army-Eavy Aeronsutical, AN-D-be, Dehydrating Agsnt (activated).

20, Arny-Havy Asronautical, AN-P-13a, Pragarvatioa and Packaging,
Parts and Bquipment.

21, Joilot Army-Savy, JAN-P-116, Hethods of Preservation.

22. Joint Army-Nzvy, JAR-P=1%1, Barrler Meterial: molsturs-vapor
proof, flexibia,

saf Joint Army-Eavy, JAN=B-148, Barrier Materisl; aluminum foil,

. Joint Avmy-Ravy, JAN-D-169, Desiccanta {activated).
25. Jolnt Army-¥avy, JAN=-F=-121, Barrier-Material, gresseproof.

DRECLASSIFLZE

[~ I~ I — = B — I N —)

-15 -



r,.ﬁ

Ia
[
o
[ ]
=
L]
o
|
g
)
(o]
| =]
g
H

[T = N — i Sy

Miw-lizh
TABLE I
FROPERTIRS CF PACEAGING My TERIALS
Tiny: F1lme
Froperties Yinyl Chicride Sarsn ' Folyethylens

Geanaral
Type of Material Yinyl Resine Polyvinylidane Polyethylens
Clarity Transperant to Transparent to Translusent

Transliesant Translncent ¢ Qolored

Mechanieal
Pansil Strength 1bs,/sq. in. - 7,000=11,000 2,000
Foiding Bndurance Food Over 500,000 Yery Righ
Hegpt Sealabllity Good Poor Feir

Chami aal
Water-vapor Permeshility Hgh Eate 0.2 1.0
grams/2% hr,[100 aq. in./1 mil
thick at 100%F. 90% R.EH.
Poermeability tc:p Gogeq - Yary Low High
Resletance to Aclds Good Bxcellent Bxcept Excellent

H580) end E.Hﬂ3

Besistance fo Alkalles foed Gocl- Except WHHOE Excellent
Baslstence to Grease and 011 Good IZxrellent Fair
Bagietence %o Organio Solvents Seluble In Sope Excellent Excellent

Permgnence
Bopistence to Storasge Yo Change Good Excellent
Inflemrablility 8lew Purning Self-axtinguiah- 8low Purning

ing
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TABLE I - {Gontinued}
Gallophana Gellophane
Propertles FPliofilm Plain Moigture Praot
General
Typa 4f Materizl Rabbsr Bagenerated Laequered
Eydrochloride Galinlose Hagsnergtod
Callelosn
Clarity Pransparent Tranaparent Prenaparent
to Opaque
Machenical
Pangil Strength 1bs,fsq. in, 5,000 - -
Polding Endurance 10, 000-1,000,000 - -
Haat Seelability Yair - Gaod
Chemxi cal
Water-vzpor Permeability 0.5-1.5 Tery High 0.2=1.0
grame/ol hr, /100 zq. in. /1 mil Hata
thick st 100%F. 90% E.H.
Pernegbility to Groos Low Egh Yery Eigh
Begiataxce to Aclde Good Pooy Foor
Resistance to Alkaliow Good Poor Foor
Eegistence ¢ Grease and 011 Good Inpermealble Impermenble
Replstence o Urgenic Sclventzs  Soluble in lagcluble Ingoluble
Aromatie snd
Chlorinsted
Epdrocarbona
Fermgnence
Begfgtanos tc Storage Foor Fooy Poor
Jaflamme bility Slew Burning High Eigh

TECLASSIFIED
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Fropartiss
Faneral

Type of Hatsrial

Clarity

Mochanical
Pansil Strength 1bs, faq. in.
Yoldings Endnrance
Faat Sealability

{hamical
Water-vapor Permeabllity
gramaf 2y by, [100 aq. in,f1 mil
thigk at 100YF. S0% R.H.
Parmgability to Sases
Realatanse to Acids
Regietance te Alkailen

Bepiptance to Gresme and Qil

Beslatence to Organic Solvents

FParmansnce

Bagistance to Storage
Inflanwability

T4BIE I — (Qontiinued)
Cellulose Bthyl
Arcatate Callnlgse
Calluioge B5hyl
Acatate Calluloae
Fransparent Trangparant
to Opaque
g, 000=14, 000 10,000
o= ll'iﬂﬂﬂ'
Gritiecal -
Bigh Eata High Rate
Hizh Tery High
Poor Pair
Foor RBreellent
Yalr Good
Sciubla Bxcept foluble
in Hydrcesarbone in Meost
Good 2xcallani
Siow Burning Hoderats

1—13-

Copyr

Celluioae
Acotate

But Jrate

Calloicge
Acatate
Butyrats

Tranaparent
te Cpequa

£, 000=9, 000

food

Bigh Rete

High
Foor
Foor
Fair

Swells in Aleohols
and Hrdrecerbons

Good



DEECLASSITIEDR
PABLE I « (Continmmad)
Propertlas Alunlirmn Feld
General
Clarity Opaque
Mechend ¢al
Tengi) Strength 1be.faq.in, 2-135
Folding Bndurance h-18
Hept Seplatiiity Hone
Chemical

¥ater-vapor Permeability Hegligible
grang/ 2% br./100 sq.in./1 @il

thick at 1009F. B H,

Permmability to gazses Hazllzibla
Esslietance to Acids Feir
BReaisiance to Allmliies Fair

Boglstance to drangs and-8i]1 Exoellant

Bomistance o Organic Bolvents Excsllasat

Permsnenge
Beaigtance to Storsge

Inflommabhility

Tneffacted

Tot Combuntihle

- 19 =

MAMomimp Foile

FPaper-Alumisnm

Fall-Haat Seal
Coating

Opagqus

23
154
Excsllent

Hegllglble

Hegligible
Falr

Felir
Excollent
At tacked by

Aronntice and
Ac¢tiveo Solventa

Theffactad

Yot Cozbuatible

Alumizon Foll-
ddhegiva-Papar-
M ercerystalline

Ha:—Eruun Moezua

Dpaqua

19
h5
Ixcellant

Hegliglble

Feglizitle
Fair
Fair
Paor

Poar

Uneffocted

Hot Conbugiibla

THCLASSITIX
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TABLE ¥ - {Contimnmed)

Celliulose Acababe—

Tharmoplastlic
Adhesive=iluminom
Polli-Hoat-Secal
Froperties Oeating
daneral
Clarity Coaque
Mechgnical
Bensdl Strength lba.fsq.in. 21
Polding Badurance 2l
Hezat Sealablidity Bxcalleant
Chamical
¥ater-rapor Fermeedility Fugiligitle
grams/24 hr, 100 g4,in,/1 mil
thick at MOOVD, H.H,
Parmenbility %0 Gmses Tagligible
Resistance to Acida Fair
Bepligtpnce to Alknlies Pair
Beslstance to Grease and 041  Foor

Begistance $oc Crganic Bolventa Aitscked by
Aromatic and
dctive Scivents

Formenenoe
Rosistance to Storsge UretTacted

Inflammobility Not Combuetible

Copy

MEM-434
Fapar=Adhealve-
Alumipar Foill- Alumimm Foile
Heat Seal Costing Vinyl Film
{paque Opague
19 Righ
18 Good
Brcallent Good
Zero Heapgligihle
Zero Hogligible
Fatr Falr
Falr Yair
Ecellent Excollent
Attacked Ty Poor
Aromatic and
Active Bolvanta
Tneffeqtad Tneffected

Kot Combustible

Hot Conbustible

UELLASSEIRPIED
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TABLE I = (Continued)

Prugert lag
Genaral

Olarity

Hechanical
Pansil Strength 1be,[sq.1n,
Folding Endurance
Heat Seplability

Chonfeni
¥ater-vapor Pormesbility
grema /2l hr, f100 sq.4n.f1 mil
thick at 20009, R.H,
Perpeebl lity to Gnacs
Rapltence t¢ delds
Resietpnce t¢ Alkalins
Besistence ¢ Grease and Cll

Reatatpnce to Orzmnlc Solvents

Parnsnance
Bepletance o Storage

Inflpmmnbility

Berin-Vinzl
Flln-Aluninnm
Foil-Finyl Film

Opagne

High
Good

Ercallent

Zero

ZaTo

Vary Good
Tery Gocd
Yeory Good
Falr to Some

Ixcellent to
Others

Unaftfected

Hot
Combnetible

Copy

MIM-Hh
Serin-
Folyrethylens-
Alumdnrm Foll-
Vinyl Film Glaas
Opaqua Trens—
pavant
High Bigh
Xrcallant -
Excallent -
Zaro ZeTo
Zaro Zara
Excelleant Brealleat
Exeellent Bzaallent
Yery Good Fxecollant
Bxeallant Excellent
Tneffected Toaffected
Hot Kot
Comtmsetible

Shoet Hatal

Excollont
Brcellant

Thaffacted

Hot

Combugiible Jomtmgtlible

~ e —y



Copy

MIM-Y3L
TABIR 1 - (Continued)
Arny Coecon
ﬁ'ﬂb 1331
Army Soooon G, B. Coeoon Blask Mattic
Fropertiss _Ho, 1381 No, 5249 Ho. F119
General
Type of Material Tinyl Tinyl Vingl pnd
° ) . Asphaltic
Componnd
Olarity Opagua Opagquae Opaque
Hechanical
Peneil Strengtk Ybe.fed.in, 1760 1550 -
Polding Endurance - - -
Seelsbility Excellent ¥ccollent Bxcellent
Chemical
Water=rapor Farmagbllity High Eate High Bate Leze Then 0,05
grams/ 2k hr, /100 sq.in./
recommendsd thicitnsss gt
100°F, 508 R.H,
Formegbllity to Onsoa - - -
Raglatanca to Astda Good Gool -
Hpglrtance to Alxalies Good Good -
Repietancs to0 Grease and 011 Hood Good -
Resistance to Orgenie Salvents Soluble in Solnble 1z -
Sone Soma
Parmanancs
Besigbanca $o Storags ¥o Change HEs Changs Ho Changas
Inflammability HNoninflammzbhls Noninflamesble Honinflammabls

UECLASSITIED



